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Despite many reports on the demonstration of beta-glucuronidase in nearly all animal
tissnes (1), very little is known about its occurrence in skin. Recently Seligman et al. (2),
described a histochemical method for the demonstration and localization of this enzyme
and reported its occurrence in the Malpighian layer and the stratum granulosum of the
epidermis of rat skin, and to a less extent in the epithelium of the root sheath of the hair
follicle.
The specificity of beta-glucuronidase in hydrolyzing beta-glucuronides and beta-gluco-
pyranuronides has been shown conclusively. Beta-glucuronidase is incapable of hydrolyzing
either menthol alpha-D-glucuronide or varions alpha and beta-D-glucosides (3). Fishman
has postulated that beta-glucuronidase has a synthesizing as well as a hydrolyzing function
in the metabolism of beta-glucuronides but other investigators have been unable to confirm
this (4).
Because of the presence of conjugated glucuronic acid polymers such as hyaluronic acid,
chondroitin, and heparin in cutaneous mucopolysaccharides, n study of beta-glucuronidase
in human skin was undertaken. It seems feasible that beta-glucuronidase plays a role in the
metabolism of these componnds although admittedly, little is known about the physiologi-
cal function of this enzyme (1).
In general, colorimetric methods have been used to demonstrate heta-glucuronidase.
Our study was performed with the method of Talalay et al. (3), which utilizes the chromo-
genic substrate phenolphthalein mono-beta-glucuronide. In the presence of beta-glu-
curonidase this colorless substrate is hydrolyzed into phenolphthalein and glucuronic
acid. The free phenolphthalein appears red in alkaline solution and the intensity of the red
color, determined photometrically (2), is a measure of the enzyme activity.
METHOD
Fresh breast skin, removed along with an adenocarcinoma of the breast, was cut into
strips 1.5 cm. by 4.0 cm. Epidermis and corium were separated by the method of Van Scott
(5). Six-tenths of a gram (wet weight) of epidermis was taken up with 10 ml. chilled acetate
buffer, pH 4.5. The suspension was then thoroughly agitated in a ground glass homogenizer
and allowed to stand at 4°C. for 15 hnurs. The corium was ground into a powder by using
an ordinary corn grinder along with dry ice, and 0.6 grams (wet weight) of the corium powder
was treated in the same way as epidermis. The suspensions were centrifuged at 8000 r.p.m.
for 15 minutes and the supernatants withdrawn with a syringe and placed in stoppered
bottles. 4 ml. of acetate buffer, pH 4.5, and 0.5 ml. of 0.01 M phenolphthalein mono-beta-
glucuronide were placed in test tubes. The tubes were allowed to come to temperature in a
38° C. water bath and then 0.5 cc. of the extracts obtained from epidermis and corium
respectively was added to separate tubes. After S and 20 hour periods of incubation the
reactions were terminated with 4 ml. of 0.2 M glycine buffer, pH 10.4, which alkalinized
the mixture and instantaneously led to the full color development. The epidermis and
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TABLE I
TISSUe Micrograms of PhenolphthaleinLiberated in I Hoor
Epidermal Extract 27.5
Corium Extract 1.69
Epidermal Residue 14.4
Corium Residue 3.0
corium residues remaining after the extraction procedure were tested for their non-extract-
able enzyme content by adding the solution of buffer and substrate to the residue and
incubating the mixture as described above.
RESULTS
Large amounts of beta-glucuronidase are easily demonstrated in the epidermal extracts
and residue. Far less beta-glucuronidase activity could be demonstrated in extracts of co-
rium and in the corium residue (Table 1). Prolonged extractions (beyond 15 hours) of epi-
dermis and eorium did not yield further beta-glucuronidase activity. However, if after
completion of these long extraction periods, the solid tissue residue of both epidermis and
corium was washed with water and then incubated with the substrates, further color de-
velopment, more in the epidermis than in the eorium, was observed. This observation indi-
cates that some of the enzyme is not extractable under the experimental conditions as used
in this work.
SUMMARY
1. Beta-glucuronidase is easily demonstrable in human epidermis and eorium.
2. There is considerably more beta-glucuronidase activity in epidermis than in corium.
3. While one part of the enzyme is easily extractable another part seems to be firmly
bound to tissue elements.
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